Background
India. 2.6 million Indians are likely to die of coronary heart disease (CHD) comprising 54.1 percent of all cardio vascular disease (CVD) deaths. Half of these will be in the age range of 30-69 years. Indians experience CHD deaths a decade earlier than in the developed countries, 52 percent of deaths occur below the age of 70 years in India as compared to 23 percent of similar age groups in the latter 1 . In global comparison, other researchers have also predicted that CHDs are emerging major health problems and will be the leading cause of disability by 2020 2, 3 .
Overall economic growth and globalization have helped surfacing of CHDs even in the developing countries where they were conventionally labelled as the diseases of affluence 4 . The section of urban poor is escalating in the developing world due to migration of rural population who have to bear the stress of urban lifestyles with the underprivileged economy and poor health care delivery services. Health hazards of urban slum dwellers are directly affected by poverty, pollution and stressful environment. With the increase in urban population of India to 31.80 percent, 22 .76 percent now dwell in urban slums; urbanization is expected to rise to 50 percent by 2021 and the proportion of urban poor will double in 5 years 5, 6 .
In planning of health services, priority is generally given to the vast rural population with a focus on the communicable diseases and maternal and child health problems. National urban health mission is yet to roll out; the growing urban poor are yet to receive attention. A few studies have been done on health of slum dwellers in Southern India, Chennai, Delhi and Faridabad, but none in Bihar. This study was undertaken to get baseline data of health of urban poor living in the slums of Patna especially in reference to risk factors of CHDs.
Material and Methods

Study design and participants
This population based cross sectional observational study, for obtaining baseline data on the health status of the urban poor residing in slums of Patna, focused on screening for diabetes, hypertension and risk factors of CHD as the part of a health check up. It was undertaken at the behest of State Health Society, Bihar (SHSB). A list of 90 approved slums of Patna was obtained from Municipal Corporation, Patna. Two teams were formed consisting of 3 doctors and 3 paramedics each, who were trained at Patna Medical College to conduct anthropometric, blood pressure and random capillary blood glucose (RCBG) measurements. As per plan and directives of SHSB, the 2 teams visited all the 90 slums consecutively on prefixed days to conduct health checkups in camp setting.
Inclusion criteria: Adults above 30 years of age visiting the health camps were included.
Exclusion criteria: Persons below the age of 30 years, those who were unable to participate due to incapacitating illness and non-consenting persons.
Sample size calculation:
The study, conducted under directions of State Health Society, Bihar (SHSB) to get baseline data on CHD risk factors of the slum population of urban Patna, employed the camp approach to enroll participants rather than any sampling methodology. Total number of participants thus enrolled was 3118.
Data collection procedure:
The .
Heights were recorded to the nearest centimeter (cms) using portable height measuring stand; weights were recorded using standard bathroom scales; waist circumference was measured using flexible nonstretchable measuring tape in standing position. Blood pressures were taken by mercury sphygmomanometer as per JNC 7 criteria and was considered positive if the systolic blood Pressures (SBP) of > 140 mmHg and or diastolic blood pressures (DBP) of >90 mmHg or if they reported previous diagnosis of hypertension 8 . Random capillary glucometer blood tests were performed by finger prick method irrespective of the time of food intake and blood glucose was measured by On Call Plus glucometer of ACON Laboratories, India. The random capillary blood glucose (RCBG) was taken positive > 140 mg/ dl (7.8 mmol/l), based on WHO diabetes diagnostic criteria to distinguish a group with significantly increased premature mortality and increased risk of microvascular and cardiovascular complications 9 . This value of RCBG has the same sensitivity and specificity as venous blood to discriminate pre diabetics with impaired glucose tolerance test 10 . Those with RCBG > 200 mg/ dl (11.1 mmol/l) and reporting with any one of the classic symptoms or weight loss were also diagnosed as . BMI was calculated by the standard formula of weight in kg / height in m 2 and > 25 was taken as cut off. Waist circumference (WC) of more than 90cms in males and 80cms in females respectively were taken as cut off 12 . Waist to height ratio (WHtR) was calculated by waist circumference (WC) in cm/ height in cm; cut offs for high WHtR were > 0.48 in males and > 0.45 in females 13 .
Ethical committee approval
Preceding the study, approval was obtained from the (Table  3) . 0.540x ---According to the recommendation adopted by WHO in 1999 impaired glucose tolerance is a not clinical entity but rather a risk factor for future diabetes and adverse outcome 17 .
Studies of elevated RCBS were not found but in a study on railway employees of Solapur Division of Central Railways, hyperglycemia was found to be 7.57 %. And in a study of urban slum population of Faridabad, prevalence of diabetes mellitus was found to be 10.3percent 13, 14 . In the studies reported from Chennai, RCBG cut points were also used to report and identify diabetes 10 .
Age and Sex
Of .
BMI and WHtR
A limited number of studies have been done to assess the prevalence of CHD risk factors in this segment of the population. The prevalence of overweight and obese was 31.94% in this study. In urban Chennai, Mohan et al reported a 33 % prevalence of overweight and obesity in low income group and the prevalence increased with increase in income 16 . Misra et al and ICMR Task force study reported a prevalence of 25 percent and 20 percent respectively in Delhi slums 15, 19 . BMI levels of >25 was significantly associated with both hypertension (HTN) and elevated blood glucose levels in this study; similar results were observed in Indians living in Mauritius who had increased rates of type 2 diabetes and HTN at these BMI levels 20 . Chirinos et al. of Pennsylvania school of Medicine reports among patients with hypertension increasing BMI was a significant predictor of hypertension (OR1.04,95%CI,1.02-1.06) 21 .
Prevalence of diabetes and impaired glucose tolerance was lower in low income group (LIG) than high Income group (HIG); high BMI was significantly associated with diabetes; hypertension was more in LIG than HIG (53% vs 40%). Hyperglycemia, dyslipidmia, hypertension, smoking and alcohol consumption was more in LIG group 22 .
In our study it was seen that the prevalence of central obesity indicators was higher in females as compared to males. Waist circumference more than 90 cm in males and 80 cm in females was taken to be a risk factor in for development of metabolic syndrome and measure of CHD risk 12 . Recently there has been exponential increase in the evidence from other investigations showing the superiority of waist height ratio (WHtR) as a predictor of metabolic and cardiovascular risk based on studies in both adults and children 23 .
Using International Diabetic Federation (IDF) criteria, waist circumference was high in 50.45 % of the study population. Misra et al reports 12 percent and the ICMR Task Force 31% in Delhi slums using higher cut offs 15, 19 . New research shows that WHtR and not BMI is a better assessment tool for diabetes & CHD risk and WHtR represents the best predictor of the risk and mortality, with a relative risk of 2.75 of cardiovascular mortality 23, 24 . WHtR was abnormal in 86.5% in this study, it was 82 % in a study on anthropometric indices and coronary risk factors in a study on railway employees 13 . Sayeed et al also concluded that WHtR was a valuable obeisity index for predicting hypertension and diabetes and CHD risk 25 .
Tobacco and Physical Inactivity
Tobacco consumption in either smoky or chewable form was found to 12.54% in the study population which is less than the prevalence rate of 22.75 percent in those above 15 years and both sexes and all social classes in Bihar 26 .
Several studies from developing countries have shown the presence of hypertension and other risk factors for CHDs in urban compared with rural populations 27 . Zimmet et al. reported that by 2020 CVDs are predicted to account for 73% of deaths and 60% of disease burden globally 28 . WHO has developed guidelines for the identification of the magnitude and patterns of major risk factors by countries which is fundamental for their prevention in urban poor 29 .
The study at 8 purposively selected communities of Chandigarh and Haryana during 2004-05, on 400 adults > or =30 years of age, selected by cluster sampling, the prevalence of hypertension was found in urban (39%; 95% CI 29.5%-49.2%), slum (35%; 95% CI 27.2%-42.9%) and rural (33%; 95% CI 25.4%-40.8%) communities was found to be statistically similar after controlling for age, gender and education. The prevalence of physical inactivity (17% v. 12%), central obesity (90% v. 88%), overweight (20% v. 19%) and hypertension (34% v. 36%), were found to be statistically similar among literate and illiterate population after controlling for the effect of age, sex and place of residence. However, the risk of tobacco use was significantly lower among literates (OR 0.3, 95% CI 0.1-0.8). The researchers concluded that in selected communities of northern India, most of the cardiovascular disease risk factors did not have a social gradient except tobacco use, which was more common in the lower social group 30 .
In a cross-sectional survey conducted on male employees working in an urban industrial population in Chennai the prevalence of the metabolic syndrome was 41.3% and 51.4% using IDF and American Heart Association (AHA) criteria respectively. Risk factors were age above 35 years, family history of diabetes and body mass index (BMI) above 23.9 kg/m 2 31
. A cross-sectional study was conducted on urban poor in New Delhi on 531 using the WHO STEPS-1 questionnaire. About 73 (13.7%) were known hypertensives; 40.3%) did not partake in any kind of specific physical activity 32 .
Relevance of the study
Valuable baseline data on the health status of slum dwellers was obtained for the first time from the capital city of Bihar state of India; it underlines the vulnerability of the slum dwellers to CHD risk and the necessity of interventions. It also endorses the fact that the traditional categorization of coronary heart disease as a disease of affluence needs to be changed. This study, undertaken under the constraints of a "health camp approach", enrolled 3118 participants which probably would not have been possible by any other methodology. This study uses RCBG testing for screening of elevated blood glucose level. It has the advantage that it can be done at any time of the day which does not require venepuncture and can be carried out even by lay people with training. A limitation was that since it was conducted under camp conditions, other risk factors of dietary intake and dyslipidemia could not be studied. Though further evaluation and follow up of those with elevated blood pressure and glucose was done, follow up study can also be done.
Future scope of study
Data on conventional CHD risk factors or even the magnitude of hypertension and diabetes in this population is scanty. CHDs have a noteworthy association with hypertension, high lipids and blood sugar, obesity, lifestyle issue with alcohol and tobacco related addictions. Though the association of these risk factors with disease is well established, there were no such studies in Bihar; more studies including diet and dyslipidemia and further multivariate analysis can be undertaken in future.
Conclusion
The magnitude of CHD risk factors in slum population of Patna is a matter of concern; there is necessity of including them in the ambit of preventive care and intervention. Since the poor also have the burden of communicable diseases, it could very well be that all major diseases are diseases of the poor. The finding of this study will assist in developing targeted programs and monitoring intervention on CHDs.
